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1) A device (1 ; 1 '; 1 "; 1 "') for reducing atmospheric pollution by exhaust gas, comprising a 
casing (2) having an inlet (4; 4", 4'") for the unpurified exhaust gas, and an outlet (6) for the 
purified exhaust gas; and scrubbing means (8) housed in said casing (2), interposed between said 
inlet (4; 4"; 4'") and said outlet (6), and defining an inner chamber (36) and, together with said 
casing (2), an outer chamber (34) surrounding said scrubbing means (8); comprising first 
connecting means (18; 18'; 54,18") for connecting said outer chamber (34) to said inlet (4; 4"; 
4""); and second connecting means (14-) for connecting said inner chamber (36) to said outlet (6), 
characterized in that said outer chamber (34) has an annular section decreasing in the flow 
direction of the exhaust gas. 

2) A device (1; 1 ') as claimed in Claim 1, characterized in that said first connecting means 
comprise an annular-section first inlet conduit (18; 18'). 

3) A device (1; 1 ') as claimed in Claim 2, characterized in that said first inlet conduit (18; 
18') comprises at least a first portion (18a; 18a') having transverse dimensions increasing towards 
said outer chamber (34). 

4) A device (1; 1 ') as claimed in Claim 3, characterized in that said first portion (18a; 18a') 
of said first inlet conduit (18; 18') has a substantially constant exhaust gas passage section. 

5) A device (1 ; 1 ') as claimed in Claim 4, characterized in that the exhaust gas passage 
section of said first portion (18a; 18a') of said first inlet conduit (18; 18') is substantially equal to 
the exhaust gas passage section defined by said inlet (4). 

6) (Amended) A device (1; 1 ') as claimed in any one of Claim 5, characterized in that said first 
portion (18a; 18a') of said first inlet conduit (18; 18') is defined by a pair of conical walls (10b, 
16a; 10b, 16a') increasing in diameter towards said outer chamber (34) and converging with each 
other towards the outer chamber (34). 



2 



Attorney Docket No.: 5014US 

7) (Amended) A device (1; 1 ') as claimed in any one of Claim 6, characterized in that said first 
inlet conduit (18; 18') also comprises a second portion (18b; 18b') located downstream from said 
first portion (18a; 18a') and having a substantially constant exhaust gas passage section. 

8) A device (1) as claimed in Claim 7, characterized in that the exhaust gas passage section 
of said second portion (18b) of said first inlet conduit (18) is substantially equal to the exhaust gas 
passage section of said first portion (18a). 

9) A device (1 ') as claimed in Claim 7, characterized in that the exhaust, gas passage section 
of said second portion (18b') of said first inlet conduit (18') is greater than the exhaust gas 
passage section of said first portion (18a'). 

10) (Amended) A device (1; T) as claimed in any one of Claim 9, characterized in that said 
second portion (18b; 18b') of said first inlet conduit (18; 18') is defined by a pair of cylindrical 
walls (10c, 16b; 10c, 16b') of substantially constant diameter. 

1 1) (Amended) A device (1) as claimed in any one of Claim 8, characterized in that said first 
inlet conduit (18) also comprises a third portion (18c) located downstream from said first portion 
(18a) and having an increasing exhaust gas passage section. 

12) A device (1) as claimed in Claim 1 1, characterized in that said third portion (18c) of said 
first inlet conduit (18) is defined by a cylindrical outer wall (10c) and by a conical inner wall 
(16c). 

13) A device (1 "; 1 "') as claimed in Claim 1, characterized in that said first connecting means 
(54, 18") comprise an exhaust gas expansion chamber (54), 
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14) A device (1 "; 1 "') as claimed in Claim 13, characterized in that said first connecting means 
(54, 18") also comprise an annular-section second inlet conduit (18") interposed between said 
expansion chamber (54) and said outer chamber (34). 

1 5) A device (1 "; 1 "') as claimed in Claim 14, characterized in that said second inlet conduit 
(18") comprises at least a first portion (18a") having a substantially constant exhaust gas passage 
section. 

1 6) A device ( 1 "; 1 "') as claimed in Claim 1 5 , characterized in that the exhaust gas passage 
section of said first portion (18a") of said second inlet conduit (18") is substantially equal to the 
exhaust gas passage section defined by said inlet (4"; 4"'). 

17) (Amended) A device (1 "; 1 '") as claimed in Claim 16, characterized in that said first portion 
(18a") of said second inlet conduit (18") is defined by a pair of cylindrical walls (10a", 16a") of 
substantially constant diameter. 

18) (Amended) A device (1 "; 1 "') as claimed in any one of Claim 17, characterized in that said 
second inlet conduit (18") also comprises a second portion 18b") located downstream from said 
first portion (18a") and having an increasing exhaust gas passage section. 

19) A device (1 "; 1 "') as claimed in Claim 18, characterized in that said second portion (18b") 
of said second inlet conduit (18") is defined by a cylindrical outer wall (10a") and by a conical 
inner wall (16b"). 

20) (Amended) A device (1 ") as claimed in any one of Claim 19, characterized in that said 
casing (2) extends substantially along a first axis (A), and said inlet (4") has a second axis (B) 
substantially parallel to said first axis (A). 
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21) (Amended) A device (1"') as claimed in any one of Claim 19, characterized in that said 
casing (2) extends substantially along a first axis (A), and said inlet (4"') has a further axis (C) 
crosswise to said first axis (A). 

22) A device ( 1 "') as claimed in Claim 2 1 , characterized in that said further axis (C) is 
perpendicular to said first axis (A). 

23) (Amended) A device (1 "') as claimed in Claim 22, characterized in that said further axis (C) 
is skew with respect to said first axis (A). 
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REMARKS 

No new matter has been added. The Applicant requests entry of the foregoing amendment 
prior to examination of the application on the merits. 

Respecl^ully submit1(ed, 




enceB. Bcaid/ 
Registration ]*fcy30,549 
Attorney fo/ Applicant 

askBrtft, PC 

P. 0. Box 2550 

Salt Lake City, Utah 841 10-2550 
Telephone: (801) 532-1922 



Date: July 20, 2001 
LBB/bv 
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APPENDIX A 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

6) (Amended) A device (1; 1 ') as claimed in any one of Claim[s 3 to] 5, characterized in that 
said first portion (18a; 18a') of said first inlet conduit (18; 18') is defined by a pair of conical 
walls (10b, 16a; 10b, 16a') increasing in diameter towards said outer chamber (34) and 
converging with each other towards the outer chamber (34). 

7) (Amended) A device (1; 1') as claimed in any one of Claim[s 3 to] 6, characterized in that 
said first inlet conduit (18; 18') also comprises a second portion (18b; 18b') located downstream 
from said first portion (18a; 18a') and having a substantially constant exhaust gas passage section. 

10) (Amended) A device (1; 1 ') as claimed in any one of Claimfs 7 to] 9, characterized in that 
said second portion (18b; 18b') of said first inlet conduit (18; 18') is defined by a pair of 
cylindrical walls (10c, 16b; 10c, 16b') of substantially constant diameter. 

1 1) (Amended) A device (1) as claimed in any one of Claimfs 3 to] 8, characterized in that said 
first inlet conduit (18) also comprises a third portion (18c) located downstream from said first 
portion (18a) and having an increasing exhaust gas passage section. 

17) (Amended) A device (1 "; 1"') as claimed in Claim [15 or] 16, characterized in that said first 
portion (18 a") of said second inlet conduit (18") is defined by a pair of cylindrical walls (10a", 
16a") of substantially constant diameter. 

18) (Amended) A device (1 "; 1"') as claimed in any one of Claimfs 15 to] 17, characterized in 
that said second inlet conduit (18") also comprises a second portion 18b") located downstream 
from said first portion (18a") and having an increasing exhaust gas passage section. 
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20) (Amended) A device (1 ") as claimed in any one of Claim[s 13 to] 19, characterized in that 
said casing (2) extends substantially along a first axis (A), and said inlet (4") has a second axis (B) 
substantially parallel to said first axis (A). 

21) (Amended) A device (1 '") as claimed in any one of Claim[s 13 to] 19, characterized in that 
said casing (2) extends substantially along a first axis (A), and said inlet (4"') has a further axis 
(C) crosswise to said first axis (A). 

23) (Amended) A device (1 '") as claimed in Claim [21 or ]22, characterized in that said further 
axis (C) is skew with respect to said first axis (A). 
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10 The present invention relates to a device for 

reducing atmospheric pollution by exhaust gas. 

In particular, the present invention may be used to 
advantage, though not exclusively, for treating exhaust 
gas produced by any type of internal combustion engine - 
15 diesel or Otto cycle, vehicle-mounted or forming part of 
a fixed installation - or by heating boilers forming part 
of industrial or civil installations. 
BACKGROUND ART 

As is known, the exhaust gas produced by internal 
20 combustion engines, particularly diesel engines, contains 
numerous harmful substances, such as unburnt 
hydrocarbons, particulate, nitrogen and carbon oxides, 
etc. 

Numerous systems and devices have been designed to 
25 reduce the atmospheric pollution produced by internal 
combustion engine exhaust gas. 

Such systems and devices normally comprise a hollow 
casing having an inlet at one end for the unpurified 
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exhaust gas, and an outlet at the other end for the 
purified exhaust gas; and scrubbing means interposed 
between the inlet and outlet. 

The scrubbing means used may comprise, for example, 
a tubular cartridge housed inside the casing and defined 
by a tubular pad containing purifying mineral fibers and 
supported by a basket defined by two coaxial tubular 
bodies of rigid netting between which the pad is 
interposed. 

In cartridge devices of the above type, the 
unpurified exhaust gas is fed into the cartridge, expands 
radially through the cartridge and is purified by the 
mineral fibers inside, comes out, purified, through the 
outer lateral surface of the cartridge, and is" then 
conveyed to the outlet of the device. 

Though particularly advantageous in terms of cost 
and elimination of contaminating substances, in certain 
applications, cartridge devices in which the exhaust gas 
is fed inside the cartridge have several drawbacks 
preventing maximum benefit of such advantages. 

In particular, in applications involving exhaust gas 
with a high degree of kinetic energy, expansion of the 
exhaust gas through the cartridge has been found to be 
fairly aggressive, thus subjecting the pad to far greater 
mechanical stress and, hence, wear as compared with 
normal applications. 

In such applications, the average working life of 
the cartridge - by which is meant the length of time the 
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efficiency of the cartridge is such as to conform with 
international standards governing the emission of 
contaminating substances - is therefore considerably 
shorter than in normal applications, thus resulting in 
5 higher costs to continually replace the cartridge. 
DISCLOSURE OF INVENTION j 

It is an object of the present invention to provide 
a device for reducing atmospheric pollution by internal 
combustion engine exhaust gas, and which provides for a 

10 long average working life in any type of application. 

According to the present invention, there is 
provided a device for reducing atmospheric pollution by 
exhaust gas, comprising a casing having an inlet for the 
unpurified exhaust gas, and an outlet for the purified 

15 exhaust gas; and scrubbing means housed in said casing, 
interposed between said inlet and said outlet, and 
defining an inner chamber and, together with said casing, 
an outer chamber surrounding said scrubbing means; 
characterized by comprising first connecting means for 

20 connecting said outer chamber to said inlet; and second 
connecting means for connecting said inner chamber to 
said outlet. 

BRIEF DESCRIPTION OF DRAWINGS 

A preferred, non-limiting embodiment of the present 
25 invention will be described by way of example with 
reference to the accompanying drawings, in which: 

Figure l shows a longitudinal section of a device 
for reducing atmospheric pollution by exhaust gas, in 
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accordance with a first embodiment of the present 
invention; 

Figure 2 shows a section along line II-II in Figure 

1; 

5 Figure 3 shows a partial longitudinal section of a 

device for reducing atmospheric pollution by exhaust gas, 
in accordance with a second embodiment of the present 
invention; 

Figure 4 shows a longitudinal section of a device 
10 for reducing atmospheric pollution by exhaust gas, in 
accordance with a third embodiment of the present 
invention; 

Figure 5 shows a section along line V-V in Figure 4; 

Figure 6 shows a cross 'section of a device for 
15 reducing atmospheric pollution by exhaust gas, in 
accordance with a fourth embodiment of the present 
invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Figures 1 and 2 show a device for reducing 
20 atmospheric pollution by exhaust gas, in accordance with 
a first embodiment of the present invention. 

The device, indicated as a whole by 1, is of the 
type comprising a hollow, elongated casing 2 having an 
axis A and, at opposite axial ends, a circular-section 
25 inlet 4 for unpurified exhaust gas, and a circular- 
section outlet 6 for purified exhaust gas; and a tubular 
cartridge 8 fitted coaxially inside casing 2 and of an 
outside diameter greater than those of inlet 4 and outlet 
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6. 

Casing 2 comprises three axially connected bodies: a 
substantially funnel-shaped first end body 10; a 
substantially truncated-cone-shaped intermediate body 12 

5 housing cartridge 8; and a substantially cup-shaped 
second end body 14. 

A substantially cup-shaped guide body 16 is fitted 
coaxially inside first end body 10, and defines, with 
first end body 10, a first annular-section gap 

10 communicating with inlet 4 and defining an inlet conduit 
18 for the unpurified exhaust gas. 

More specifically, first end body 10 comprises a 
substantially cylindrical first portion 10a defining 
inlet 4 of the device; a substantially truncated-cone- 

15 shaped second portion 10b extending integrally and 
increasing in diameter from first portion 10a; and a 
substantially cylindrical third portion 10c extending 
integrally from second portion 10b. 

Guide body 16 comprises a substantially conical 

20 first portion 16a internally facing truncated-cone-shaped 
second portion 10b of first end body 10; a substantially 
cylindrical, larger-diameter second portion 16b extending 
integrally from first portion 16a and facing an initial 
portion of third portion 10c of first end body 10; and a 

25 truncated-cone-shaped third portion 16c extending 
integrally from second portion 16a, facing an end portion 
of third portion 10c of first end body 10, and decreasing 
in diameter towards intermediate body 12 . 
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More specifically, truncated-cone-shaped second 
portion 10b of first end body 10 and conical first 
portion 16a of guide body 16 converge towards 
intermediate body 12 so as to define an annular-section 
exhaust gas passage, which is perpendicular to the flow 
direction of the exhaust gas, is substantially constant 
along the whole length of portions 10b, 16a, and is 
substantially egual to the exhaust gas passage section 
defined by inlet 4, so as to produce no- load losses or 
noticeable counterpressures . 

Preferably, the annular-section exhaust gas passage 
defined by portions iob, 16a is 80% to 120% of the 
passage section defined by inlet 4 . 

In the flow direction of ^the exhaust gas from inlet 
4 to outlet 6, inlet conduit 18 therefore comprises an 
initial portion 18a - defined by truncated-cone-shaped 
portion 10b and conical portion 16a - in which the 
exhaust gas passage section is substantially constant, is 
egual to the passage section defined by inlet 4, and has 
an increasing mean radius, measured with respect to axis 
A; an intermediate portion 18b - defined by cylindrical 
portions 10c, 16b - in which the gas passage section is 
substantially constant, is equal to the passage section 
defined by portions 10b, 16a, and has a substantially 
constant mean radius; and an end portion 18c - defined by 
cylindrical portion 10c and truncated-cone-shaped portion 
16c - in which the gas passage section increases and has 
a decreasing mean radius. 
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Between first end body 10 and intermediate body 12, 
a first disk-shaped element 2 0 of a diameter close to 
that of first end body 10 is mounted coaxially, and has, 
on a peripheral annular portion located at the end 
portion of inlet conduit 18, a number of angularly 
equally 4paced through holes 22 through which the exhaust 
gas flows from inlet conduit 18 to intermediate body 12. 

First disk-shaped element 2 0 supports coaxially a 
projecting inner locating collar 24 and" a projecting 
outer locating collar 25, which extend inwards of 
intermediate body 12, and in which is inserted a first 
end portion 8a of cartridge 8. 

More specifically, the outer locating collar 25 is 
located at a radially inner annular' portion of first 
disk-shaped element 20 with respect to holes 22; and the 
inner locating collar 24 is located at an inner annular 
portion of first disk-shaped element 20. 

Intermediate body 12 extends along an extension of 
first end body 10, and decreases in diameter towards 
second end body 14 . 

Intermediate body 12 houses tubular cartridge 8 , 
which comprises a basket 26 - defined by an outer and an 
inner tubular rigid metal net 28, 30, both coaxial with 
axis A and preferably formed by stretching high- 
temperature-resistant stainless steel sheet - and a 
tubular pad 32 interposed between nets 28, 30. 

The outer net 28 is smaller in diameter than the 
minimum diameter of intermediate body 12, and defines, 
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together with intermediate body 12, a second annular- 
section gap in turn defining an outer collecting chamber 
34 containing, in use, the unpurified exhaust gas. 

More specifically, outer collecting chamber 34 
surrounds the whole of cartridge 8, is located coaxially 
along an extension of inlet conduit 18, communicates with 
inlet conduit 18 through holes 22, and has an exhaust gas 
passage section gradually decreasing in the flow 
direction of the gas. 

The inner net 30, on the other hand, defines a 
cylindrical inner collecting chamber 36 containing, in 
use, the purified exhaust gas fed radially through pad 
32. 

Pad 3 2 comprises a braid of woven threadlike 
material; and purifying mineral fibers (not shown in 
detail), e.g. pure silica. The braid and the purifying 
minerals fibers are wound in a spiral to define, between 
inlet 4 and outlet 6, substantially alternating layers of 
threadlike material and mineral fibers. 

More specifically, the braid is defined by a number 
of elastically deformable free meshes, conveniently, 
formed by mechanically weaving stainless steel wire 
particularly suitable for resisting high temperatures 
such as that of internal combustion engine exhaust gas. 

Second end body 14 comprises a cylindrical first 
portion 14a connected to intermediate body 12; and an end 
wall 14b having an axial through hole 46 in which is 
inserted a cylindrical element 47 extending outwards and 
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defining outlet 6 of device 1. 

A second disk-shaped element 38 is fitted coaxially 
and in sliding and sealed manner inside second end body 
14, is positioned parallel to and a distance from end 
5 wall 14b of second end body 14, and has, on an inner 
annular portion located at inner collecting chamber 36, a 
number of angularly equally spaced through holes 4 0 
through which the exhaust gas flows from inner collecting 
chamber 3 6 to second end body 14. 
10 The gap between second disk-shaped element 38 and 

the end wall 14b of second end body 14 defines a chamber 
48 permitting axial displacement of second disk-shaped 
element 3 8 caused by inevitable thermal expansion of 
cartridge 8 and the various component parts of device 1 
15 during operation of device 1. 

Second disk-shaped element 38 supports coaxially a 
projecting inner locating collar 42 and a projecting 
outer locating collar 43, which extend towards 
intermediate body 12, and in which is inserted a second 
20 end portion 8b of cartridge 8 . 

More specifically, the inner locating collar 42 is 
located at an inner annular portion of second disk-shaped 
element 3 8 externally surrounding holes 40; and the outer 
locating collar 43 is located at a peripheral annular 
25 portion of second disk-shaped element 38. 

Locating collars 24, 25, 42, 43 retain cartridge 8 
axially in the work position by means of a tie 44 coaxial 
with axis A and connected at opposite ends to disk-shaped 
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elements 20, 38 in known manner not described in detail. 

Tie 44 is made of the same type of material, so as 
to undergo substantially the same thermal expansion, as 
nets 28, 3 0 of basket 26. 

The path P traveled, in use, by the exhaust gas 
between inlet 4 and j outlet 6 is shown by the bold line in 
Figure 1. 

More specifically, the exhaust gas is fed into 
device 1 through inlet 4, and flows along "inlet conduit 
18 and through holes 22 in first disk-shaped element 20 
into outer collecting chamber 34 surrounding cartridge 8, 
and the gradually decreasing annular section of which 
assists in forcing the exhaust gas radially through 
cartridge 8. 

The purified exhaust gas then flows into inner 
collecting chamber 36, from there through holes 4 0 in 
second disk-shaped element 3 8 into second end body 14, 
and out through outlet 6. 

According to the present invention, therefore, the 
exhaust gas initially occupying a concentrated 
cylindrical volume defined by inlet 4 is gradually caused 
to occupy a distributed annular volume defined by outer 
collecting chamber 34, so that, between inlet 4 and outer 
collecting chamber 34, most of the kinetic energy of the 
exhaust gas is dissipated as a result of the following 
three phenomena: 

- distribution of the exhaust gas into a distributed 
volume at initial portion 18a of inlet conduit 18; 
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- expansion of the exhaust gas along end portion 18c 
of inlet conduit 18, where the gas passage section 
gradually increases; and 

- the exhaust gas, as it distributed into outer 
5 collecting chamber 34, "skimming" along the inner surface 

of the chamber . 

More specifically, as it is distributed into outer 
collecting chamber 34, the exhaust gas skims along the 
inner surface of the chamber, so that,- by virtue of 

10 Stef an-Bolzmann 1 s (black body) law, the temperature of 
the exhaust gas is stabilized to a certain extent by 
radiation towards maximum values of 400-500°C - much 
lower than those (650 °C) of known devices in which the 
exhaust gas is fed " into inner collecting chamber 3 6 - 

15 thus helping to maintain low reoxidation values of the 
sulfates in the exhaust gas. 

Stabilizing the temperature of the exhaust gas 
towards maximum values of 400-500 °C causes a reduction in 
the heat content of the system and in the specific volume 

20 of the exhaust gas as compared with known devices; which 
factors in turn reduce the impact speed of the exhaust 
gas against pad 3 2 of cartridge 8, thus reducing the 
kinetic energy of the exhaust gas in quadratic proportion 
to the reduction in speed. 

25 By reducing the kinetic energy of the exhaust gas, 

radial travel of the exhaust gas through cartridge 8 from 
outer collecting chamber 3 4 to inner collecting chamber 
36 is therefore less violent, and pad 32 subjected to 
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considerably less mechanical stress, as compared with 
conventional devices in which the exhaust gas travels 
outwards through the cartridge by expansion. As such, the 
average working life of the cartridges of devices 
according to the present invention is substantially 
independent of the application in which the devices are 
used. 

Figure 3 shows a device for reducing atmospheric 
pollution by internal combustion engine -exhaust gas in 
accordance with a second embodiment of the present 
invention. 

Being substantially similar to device 1, the Figure 
3 device, indicated as a whole by 1', will be described 
only insofar as it differs from device l, and using the 
same reference numbers for parts similar or corresponding 
to those already described. 

Device 1' differs from device 1 as regards the shape 
of the guide body, indicated 16', and hence the shape of 
the inlet conduit, indicated 18'. 

More specifically, guide body 16' comprises a 
substantially conical first portion 16a « internally 
facing truncated-cone-shaped second portion 10b of first 
end body 10; and a substantially cylindrical second 
portion 16b», which extends integrally from first portion 
16a', faces third portion 10c of first end body 10, and 
has a diameter substantially equal to the radially outer 
diameter of cartridge 8 (i.e. substantially equal to the 
radially inner diameter of outer collecting chamber 34) . 
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In the flow direction of the exhaust gas from inlet 
4 to outlet 6, inlet conduit 18' therefore comprises an 
initial portion 18a 1 - defined by truncated-cone-shaped 
portion 10b and conical portion 16a' - in which the 
5 exhaust gas passage section is substantially constant, is 
equal to the passage section defined by inlet 4, and has 
an increasing mean radius, measured with respect to axis 
A; and an end portion 18b 1 - defined by cylindrical 
portions 10c, 16b' - in which the gas passage section is 
10 substantially constant, is greater than that defined by 
portions 10b, 16a*, and has a substantially constant mean 
radius . 

Figures 4 and 5 show a device for reducing 
atmospheric pollution by internal combustion engine 
15 exhaust gas in accordance with a third embodiment of the 
present invention. 

Being substantially similar to device l, the Figure 
4 and 5 device, indicated as a whole by 1", will be 
described only insofar as it differs from device 1, and 
20 using the same reference numbers for parts similar or 
corresponding to those already described. 

Device 1" differs from device 1 as regards the shape 
of the first end body, indicated 10", and the shape of 
the guide body, indicated 16". 
25 More specifically, first end body 10" is 

substantially cup-shaped and comprises a cylindrical 
lateral portion 10a" along an extension of intermediate 
body 12; and an end wall 10b" having an offset through 
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hole 50 (i.e. with an axis B parallel to and distinct 
from axis A) in which is fitted a cylindrical element 52 
defining the exhaust gas inlet, indicated in this case by 
4" . 

5 The gap between the end wall of first end body 10" 

ahd first disk-shaped element 2 0 defines an exhaust gas 
expansion chamber 54 in which part of the kinetic energy 
of the exhaust gas is dissipated by expansion. 

Guide body 16" is of cylindrical tubular shape, and 

10 defines, with first end body 10", an annular-section gap, 
which communicates with expansion chamber 54 and, through 
holes 22, with outer collecting chamber 34, and defines 
an inlet conduit 18" for feeding the unpurified exhaust 
gas from expansion chamber 54 to outer collecting chamber 

15 34. 

More specifically, guide body 16" faces lateral 
portion 10a" of first end body 10", is separated axially 
from end wall 10b", and comprises a substantially 
cylindrical first portion 16a", and a truncated-cone- 

20 shaped second portion 16b" extending integrally from 
first portion 16a" and decreasing in diameter towards 
intermediate body 12 . 

In the flow direction of the exhaust gas, inlet 
conduit 18" therefore comprises an initial portion 18a" 

25 in which the exhaust gas passage section is substantially 
constant, is equal to the passage section defined by 
inlet 4, and has a substantially constant mean radius; 
and an end portion 18b" in which the gas passage section 
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increases and has a decreasing mean radius. 

Device 1" operates in substantially the same way as 
device 1, except that, as opposed to flowing along the 
initial portion of inlet conduit 18", the exhaust gas is 
5 expanded inside expansion chamber 54 to dissipate most of 
the kinetic energy of the exhaust gas. 

Figure 6 shows a device for reducing atmospheric 
pollution by internal combustion engine exhaust gas in 
accordance with a fourth embodiment of ~ the present 
10 invention. 

Being substantially similar to device l ,f , the Figure 
6 device, indicated as a whole by 1"', will be described 
only insofar as it differs from device 1", and using the 
same reference numbers for parts similar or corresponding 
15 to those already described. 

Device 1" » differs from device 1" solely as regards 
the position of the inlet, indicated 4"', with respect to 
axis A. 

More specifically, as opposed to being formed in end 
20 wall 10b" of first end body 10" and having an axis B 
parallel to and distinct from axis A, inlet 4"' is formed 
in lateral portion 10a" of first end body 10" and has an 
axis C perpendicular to and skew with respect to axis A 
(i.e. not radial and not intersecting axis A). 
25 More specifically, in lateral portion 10a" of first 

end body 10" and in first portion 16a" of guide body 16", 
two through holes 58 are formed coaxially with axis C and 
fitted inside with cylindrical element 52 defining inlet 
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4" • . 

The distance between axes C and A is preferably 
greater than half the radius of lateral portion 10a M of 
first end body 10". 

5 The exhaust gas therefore flows into expansion 

chamber 54 in a direction perpendicular tp and not radial 
with respect to axis A, and flows, inside expansion 
chamber 54, along a circular path substantially tangent 
to the inner surface of guide body 16" . 

10 This therefore provides, as the exhaust gas expands 

inside expansion chamber 54, for dissipating a greater 
amount of kinetic energy as compared with device 1". 

The advantages of the devices according to the 
present invention will be clear from the forgoing 

15 description. 

Clearly, changes may be made to the devices as 
described and illustrated herein without, however, 
departing from the scope of the present invention. 

For example, inlet 4"' of device 1"' may be 

20 positioned differently from that described, and in 
particular may be located with axis C perpendicular to 
and intersecting (i.e. radial with respect to) axis A. 
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CLAIMS 

1) A device (1; 1'; 1"; i»") for reducing 
atmospheric pollution by exhaust gas, comprising a casing 

5 (2) having an inlet (4; 4", 4'") for the unpurified 
exhaust gas, and an outlet (6) for the purified exhaust 
gas; and scrubbing means (8) housed in said casing (2) , 
interposed between said inlet (4; 4"; 4"') and said 
outlet (6) , and defining an inner chamber (3 6) and, 

10 together with said casing (2) , an outer chamber (34) 
surrounding said scrubbing means (8) ; characterized by- 
comprising first connecting means (18; 18'; 54, 18") for 
connecting said outer chamber (34) to said inlet (4; 4"; 
4""'); and second connecting means (14) for connecting 

15 said inner chamber (36) to said outlet (6) . 

2) A device (1; 1') as claimed in Claim 1, 
characterized in that said first connecting means 
comprise an annular-section first inlet conduit (18; 
18') . 

20 3) A device (l; l 1 ) as claimed in Claim 2, 

characterized in that said first inlet conduit (18; 18') 
comprises at least a first portion (18a; 18a') having 
transverse dimensions increasing towards said outer 
chamber (34) . 

25 4) A device (1; 1') as claimed in Claim 3, 

characterized in that said first portion (18a; 18a 1 ) of 
said first inlet conduit (18; 18") has a substantially 
constant exhaust gas passage section. 
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5) A device (l; l') as claimed in Claim 4, 
characterized in that the exhaust gas passage section of 
said first portion (18a; 18a') of said first inlet 
conduit (18; 18') is substantially equal to the exhaust 
gas passage section defined by said inlet (4). 

6) A device (1; l') as claimed in any one of Claims 
3 to 5, characterized in that said first portion (18a; 
18a') of said first inlet conduit (18; 18') is defined by 
a pair of conical walls (10b, 16a; 10b, 16a 1 ) increasing 
in diameter towards said outer chamber (34) and 
converging with each other towards the outer chamber 
(34) . 

7) A device (1; l') as claimed in any one of Claims 
3 to 6, characterized in that said first inlet conduit 
(18; 18') also comprises a second portion (18b; 18b') 
located downstream from said first portion (18a; 18a') 
and having a substantially constant exhaust gas passage 
section. 

8) A device (l) as claimed in Claim 7, characterized 
in that the exhaust gas passage section of said second 
portion (18b) of said first inlet conduit (18) is 
substantially equal to the exhaust gas passage section of 
said first portion (18a) . 

9) A device (1') as claimed in Claim 7, 
characterized in that the exhaust gas passage section of 
said second portion (18b') of said first inlet conduit 
(18') is greater than the exhaust gas passage section of 
said first portion (18a«). 
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10) A device (1; 1') as claimed in any one of claims 
7 to 9, characterized in that said second portion (18b; 
18b') of said first inlet conduit (18; 18') is defined by 
a pair of cylindrical walls (10c, 16b; 10c, 16b ! ) of 
substantially constant diameter. 

11) A device (l) as claimed in any one of Cjlaims 3 
to 8, characterized in that said first inlet conduit (18) 
also comprises a third portion (18c) located downstream 
from said first portion (18a) and having an increasing 
exhaust gas passage section. 

12) A device (l) as claimed in Claim 11, 
characterized in that said third portion (18c) of said 
first inlet conduit (18) is defined by a cylindrical 
outer wall (10c) and by a conical inner wall (16c) . 

13) A device (1"; 1"') as claimed in Claim 1, 
characterized in that said first connecting means (54, 
18") comprise an exhaust gas expansion chamber (54) . 

14) A device (l»; 1'") as claimed in Claim 13, 
characterized in that said first connecting means (54, 
18") also comprise an annular-section second inlet 
conduit (18") interposed between said expansion chamber 
(54) and said outer chamber (34). 

15) A device (1"; l'") as claimed in Claim 14, 
characterized in that said second inlet conduit (18") 
comprises at least a first portion (18a") having a 
substantially constant exhaust gas passage section. 

16) A device (1»«; l"') as claimed in Claim 15, 
characterized in that the exhaust gas passage section of 
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said first portion (18a") of said second inlet conduit 
(18") is substantially equal to the exhaust gas passage 
section defined by said inlet (4"; 4" f ). 

17) A device (1"; 1"') as claimed in Claim 15 or 16, 
5 characterized in that said first portion (18a") of said 

second inlet conduct (18") is defined by a pair of 
cylindrical walls (10a" , 16a") of substantially constant 
diameter . 

18) A device (1"; 1"') as claimed in any one of 
10 Claims 15 to 17, characterized in that said second inlet 

conduit (18") also comprises a second portion 18b") 
located downstream from said first portion (18a ,r ) and 
having an increasing exhaust gas passage section. 

19) A' device (1"; 1'") as claimed in Claim 18, 
15 characterized in that said second portion (18b M ) of said 

second inlet conduit (18") is defined by a cylindrical 
outer wall (10a") and by a conical inner wall (16b") . 

20) A device (1") as claimed in any one of Claims 13 
to 19, characterized in that said casing (2) extends 

20 substantially along a first axis (A) , and said inlet (4") 
has a second axis (B) substantially parallel to said 
first axis (A) . 

21) A device (1"') as claimed in any one of Claims 
13 to 19, characterized in that said casing (2) extends 

25 substantially along a first axis (A), and said inlet 
(4"') has a third axis (C) crosswise tc ;,aid first axis 
(A) . 

22) A device (1"') as claimed j.n Claim 21, 



WO 00/43646 



21 



PCT/IT99/00422 



characterized in that said third axis (C) is 
perpendicular to said first axis (A) . 

23) A device (1"') as claimed in Claim 21 or 22, 
characterized in that said third axis (C) is skew with 
respect to said first axis (A) . 

24) A device (1; l'; 1"; 1"') as claimed in any one 
of the foregoing Claims, characterized in that said outer 
chamber (34) has an annular section decreasing in the 
flow direction of the exhaust gas. - ~ 
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